Abstract. We study monic univariate polynomials whose coefficients are analytic functions of a real variable and whose roots lie in a specified analytic curve. These include characteristic polynomials of unitary and hermitian matrices whose entries are analytic functions. We use a result of Newton to prove that every polynomial in such a class is a product of degree one polynomials in the class.
If γ ⊂ C we say that P(z) has roots in γ if there exists s ∈ (0, r] such that for every t ∈ (−s, s) all roots of P t (z) are in γ. We say that P(z) is completely reducible if factors into monic polynomials in 
Proof. Since γ is an analytic curve and p ∈ γ, there exist ε > 0, an open neighborhood U of p in γ, and an analytic diffeomorphism f : 
neighborhood of p in γ, and for every z ∈ V there exists t ∈ (−δ, δ) with z = f (φ(t)). Therefore [z] of degree 2 that has roots in T is completely reducible and used results in [4] to prove that the eigenvalues of certain unitary matrices (arising in quantum physics) with analytic entries are global analytic functions on T if the characteristic polynomials of the matrices are completely reducible. Theorem 1.1 ensures this condition holds.
Equation 2.1 follows since ℑ g(φ(t)) = h(t) = h ψ(φ(t) = h ℜ g(φ(t)) .

Lemma 2.2. If P(z) is a monic polynomial that is irreducible in
Proof. Otherwise there exists
µ ∈ A(D r d ) such that η(w) = µ(w d ), w ∈ D r . Then Equation 2.2 implies that P w d (z) = z − µ(w d ) d , w ∈ D r . Since the function w → w d maps D r onto D r d , P w (z) = z − µ(w) d , w ∈ D r d , so P(z) is not irreducible in≥ 1 such that λ L = 0 and d does not divide L. Choose k ∈ { 0, 1, 2, ..., d − 1 } such that ℑ (e πikL/d λ L ) = 0 and construct ζ(t) = ℑ λ(e πik/d t), t ∈ (−u, u) with Taylor series ∞ n=0 ζ n t n . Then ζ L = ℑ (e πikL/d λ L ) = 0. If t ∈ (−u, u) then η(e πikL/d t) ∈ V so Equation 2.1 gives ζ(t) = h ℜ λ(e πikL/d t) . The facts that 1 ≤ m < L implies that d divides m or λ m = 0, λ 0 = 0, h ′(
